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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the high speed optical 
wireless transmission not slower than the followup speed which a 
light emitting element has. 

SOLUTION: In an optical signal transmitting part 12, communication 
data is divided into multiple pieces of division data and they are 
converted into optical signals which are not coherent. The signals are 
transmitted from a plurality of light transmission units 122a to 122d 
in parallel. In an optical signal receiving unit 13, the optical signals 
which are transmitted in parallel from the optical wireless transmitter 
1 of a communication opposite part are received and are converted 
into division data by using an optical unit 133 and a plurality of light 
receiving units 132a to 132d respectively corresponding to a plurality 
of light transmitting units 122a to 122d which the optical wireless 
transmitter 1 of the communication opposite party has one to one. 
Data are multiplexed and communication data is restored. A plurality of light receiving units 132a to 132d are 
arranged so that the spots of the light transmission signals of the corresponding light transmission units 122a to 
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122d are positioned on the light receiving plance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical radio-transmission system containing the lightwave signal sending set which changes . 
and carries out light transmission of the commo data to a lightwave signal, and the lightwave signal receiving 
set which receives a lightwave signal and is changed into commo data. Said lightwave signal sending set 
Provide a luminescence means to send out the light which is not coherent, and said luminescence means is 
driven. Two or more emitter parts which carry out light transmission of the lightwave signal according to the 
inputted data, and commo data are divided into the commo data for the number of said emitter part (it is called 
division data). It has the serial-parallel transducer which carries out a parallel transmission to said two or more 
emitter parts. Said lightwave signal receiving set Said two or more emitter parts and two or more light sensing 
portions which counter by 1 to 1 which possess a light-receiving means and output the division data according 
to the lightwave signal which received light with said light-receiving means, The juxtaposition-serial transducer 
which carries out multiplex [ of the division data by which the juxtaposition output was carried out from said 
two or more light sensing portions ], and restores said commo data, It has the optical department which 



condenses each of the lightwave signal by which juxtaposition light transmission was carried out from said 
lightwave signal sending set. Said optical department The optical radio-transmission system by which the spot 
of the light transmission signal of said emitter part which counters is characterized by being constituted about 
each of two or more of said light sensing portions so that it may be formed on the light-receiving side of said 
light-receiving means which said light sensing portion possesses. 

[Claim 2] It is the optical radio-transmission system which is an optical radio-transmission system according to 
claim 1, and is characterized by said optical department being one optical system. 

[Claim 3] It is the optical radio-transmission system characterized by being an optical radio-transmission system 
according to claim 2, for said luminescence means being LED, and said optical department consisting of convex 
lenses. 

[Claim 4] It is an optical radio-transmission system according to claim 1, 2, or 3. Said light-receiving means 
The control means which turns on and off two or more photo detectors arranged on the light-receiving side and 
said two or more photo detectors of each is provided. Said control means The optical radio-transmission system 
characterized by detecting the ratio to a different frequency component from said lightwave signal included in 
said light-receiving signal, and said lightwave signal included in said light-receiving signal of the same 
frequency component, and said ratio turning off said photo detector of under a predetermined value about said 
two or more photo detectors of each. 

[Claim 5] A lightwave signal sending set according to claim 1, 2, 3, or 4. 
[Claim 6] A lightwave signal receiving set according to claim 1, 2, 3, or 4. 

[Claim 7] The lightwave signal sending set according to claim 1, 2, 3, or 4 for being optical radio-transmission 
equipment which performs optical radio among one pair of optical radio-transmission equipments, and carrying 
out light transmission of the commo data to said optical radio-transmission equipment which changes and 
counters a lightwave signal, Optical radio-transmission equipment characterized by having a lightwave signal 
receiving set according to claim 1, 2, 3, or 4 for receiving the lightwave signal by which light transmission was 
carried out from said optical radio-transmission equipment which counters, and changing into commo data. 
[Claim 8] It is the optical radio-transmission approach using the lightwave signal sending set which changes and 
carries out light transmission of the commo data to a lightwave signal, and the lightwave signal receiving set 
which receives a lightwave signal and is changed into commo data. Said lightwave signal sending set Divide 
commo data into two or more commo data (it is called division data), and each is changed into the lightwave 
signal formed with the light which is not coherent. Processing which carries out juxtaposition light transmission 
of these from two or more emitter parts is performed. Said lightwave signal receiving set Said spot of the light 
transmission signal of said emitter part which counters which counters by two or more emitter parts and 1 to 1, 
and is formed of optical system The optical radio-transmission approach which receives each of said lightwave 
signal by which juxtaposition light transmission was carried out, changes into division data using two or more 
light sensing portions arranged so that it may be located on a light-receiving side, carries out multiplex [ of 
these ], and is characterized by performing processing which restores said commo data. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of performing a radio transmission using a 

lightwave signal. 

[0002] 

[Description of the Prior Art] Conventionally, the optical radio-transmission system which performs a radio 
transmission using a lightwave signal is used for transmission of commo data between the points where 
construction of the transmission media for example, between buildings etc. is difficult. Generally, an optical 
radio-transmission system consists of one pair of optical radio-transmission equipments with which each was 
equipped with the emitter part and the light sensing portion. And the radio transmission of the commo data is 
carried out by sending and receiving the lightwave signal acquired in modulating commo data among one pair 
of these optical radio-transmission equipments. 
[0003] 

[Problem(s) to be Solved by the Invention] In an optical radio-transmission system which was mentioned above, 
the high-speed radio transmission was realized by using laser equipment with a quick imitation rate (on-off 
change rate) for an emitter part conventionally. However, laser equipment has a fault, such as "a life is 
"expensive" and short" and "a control system becoming complicated", and if laser equipment is used for an 
emitter part, the cost (product cost, maintenance / employment cost) of an optical radio-transmission system 
will become high. For this reason, for example compared with laser equipments, such as LED (Light Emitting 
Diode), although an imitation rate is slow, it is cheap and an emitter part is expected to realize a high-speed 
radio transmission using a light emitting device with easy control 

[0004] Here, there are multi-level modulation methods, such as a wavelength division multiplex (WDM) 
method, and QPSK (Quadrature Phase Shift Keying), QAM (Quadrature Amplitude Modulation), as a technique 
for realizing the high-speed radio transmission more than the imitation rate which a light emitting device has. 
However, if it is cheap compared with laser equipments, such as LED, and control applies these techniques to 
the optical radio-transmission system which used the easy light emitting device for the emitter part, the 
following problems will arise. 

[0005] That is, in wavelength division multiplexing, the light emitting device which carries out light 
transmission of the light of mutually different wavelength is [ two or more ] necessary. However, it is difficult 
to have the radiant flux strength property of extent which can be used for the optical wireless between the about 
dozens of m [ several m - ] away points, for example, and for properties other than light transmission 
wavelength to receive two or more equivalent LED as a general-purpose article cheaply that is,. It learns, if a 
special order is not given to the manufacture manufacturer of LED etc. in order for properties other than light 
transmission wavelength to prepare two or more equivalent LED, if it resays, and it is **. Generally such LED 
is expensive compared with a general-purpose article. Moreover, the light filter for separating the lightwave 



signal by which the wavelength division multiplex was carried out is needed. For this reason, the optical system 
by the side of a light sensing portion becomes complicated and expensive. Therefore, even if it uses LED for an 
emitter part, in having applied wavelength division multiplexing, cost of an optical radio-transmission system 
cannot be lowered effectively. 

[0006] Moreover, by the multi-level modulation method, in order to raise frequency use effectiveness, a light 
emitting device with little nonlinear distortion of frequency characteristics is needed. However, generally LED 
which can be received as a general-purpose article cheaply [ have the radiant flux strength property of extent 
which can be used for the optical wireless between the about dozens of m / several m - / away points, for 
example, and ] that is, has the large nonlinear distortion of frequency characteristics. For this reason, a highly 
efficient thing is required of the equipment for a recovery error correction. Generally such equipment is 
expensive. Therefore, even if it uses LED for an emitter part, in having applied the multi-level modulation 
method, cost of an optical radio-transmission system cannot be lowered effectively. 
[0007] This invention is made in view of the above-mentioned situation, and the purpose of this invention is in 
an optical radio-transmission system to realize cheaply the high-speed radio transmission more than the 
imitation rate which the light emitting device which an emitter part adopts has. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, commo data is 
divided into two or more commo data (it is called division data) at the lightwave signal sending set which 
changes and carries out light transmission of the commo data to a lightwave signal, each is changed into a 
lightwave signal, and the processing which carries out juxtaposition light transmission of these from two or 
more emitter parts which estranged mutually and have been arranged is made to perform in this invention. 
Moreover, each of the lightwave signal by which juxtaposition light transmission was carried out to the 
lightwave signal receiving set which receives a lightwave signal and is changed into commo data from said 
lightwave signal sending set using optical system, and said two or more emitter parts and two or more light 
sensing portions which counter by 1 to 1 is received, it changes into division data, multiplex [ of these ] is 
carried out, and the processing which restores said commo data is made to perform. Here, the spot of the light 
transmission signal of said emitter part which counters formed of said optical system arranges said two or more 
light sensing portions so that it may be located on a light-receiving side. 

[0009] Two or more emitter parts which carry out light transmission of the lightwave signal according to the 
division data which possessed a luminescence means to send out the light which is not coherent as for LED etc. 
in said lightwave signal sending set, drove said luminescence means to it, and were specifically inputted into it, 
and the serial-parallel transducer which divides commo data into the division data for the number of said emitter 
part, and carries out a parallel transmission to said two or more emitter parts are prepared. Moreover, multiplex 
[ of the division data by which the juxtaposition output was carried out from said two or more light sensing 
portions and two or more light sensing portions which counter by 1 to 1 which possess a light-receiving means 
in said lightwave-signal receiving set, and output the division data according to the lightwave signal which 
received light with said light-receiving means and two or more of said light sensing portions ] carried out, and 
the juxtaposition-serial transducer which restores said commo data, and the optical department which condense 
each of the lightwave signal by which juxtaposition light transmission was carried out from said 
lightwave-signal sending set have prepared. And about each of two or more of said light sensing portions, the 
spot of the light transmission signal of said emitter part which counters constitutes said optical department so 
that it may be formed on the light-receiving side of said light-receiving means which said light sensing portion 



possesses. 

[0010] If an optical radio-transmission system is constituted as mentioned above, even if it uses neither 
wavelength division multiplexing nor a multi-level modulation method, the high-speed optical radio 
transmission more than the imitation rate which the light emitting device which an emitter part adopts has is 
realizable. Thereby, compared with laser equipment, it is cheap, and control uses an easy light emitting device 
for an emitter part, and can realize a high-speed optical radio-transmission system. 
[0011] In addition, in this invention, since the luminescence means with which said two or more emitter parts 
are equipped sends out the light which is not coherent even if it constitutes said optical department from one 
optical system (for example, only convex lens), effect by interference of a lightwave signal by which light 
transmission was carried out from said two or more emitter parts can be made small. Therefore, a still cheaper 
optical radio-transmission system is realizable. 

[0012] Moreover, in this invention, said light-receiving means may possess the control means which turns on 
and off two or more photo detectors arranged on the light-receiving side, and said two or more photo detectors 
of each. And it is good to detect the ratio to a different frequency component from said lightwave signal 
included in said light-receiving signal, and said lightwave signal included in said light-receiving signal of the 
same frequency component to said control means, and for said ratio to make it turn off said photo detector of 
under a predetermined value about said two or more photo detectors of each. If it does in this way, justification 
of the light sensing portion concerned at the time of changing the spot location which said optical department of 
the light transmission signal from a light sensing portion and the emitter part which counters forms by 
modification of a transmission distance, for example can be simplified. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 

[0014] Drawing 1 is the schematic diagram of the optical radio-transmission system by which 1 operation 

gestalt of this invention was applied. 

[0015] The optical radio-transmission system of this operation gestalt consists of one pair of optical 
radio-transmission equipments 1 so that it may illustrate. One pair of these optical radio-transmission 
equipments 1 carry out the radio transmission of the commo data by sending and receiving mutually the 
lightwave signal acquired in modulating commo data. Thereby, construction of the transmission media for 
example, between buildings etc. realizes transmission of commo data between difficult points. 
[0016] The transmission-line IF (interface) section 11 in which optical radio-transmission equipment 1 sends 
and receives commo data through a transmission medium, The lightwave signal transmitting section 12 which 
changes into a lightwave signal the commo data sent from the transmission medium through the 
transmission-line IF section 1 1, and carries out light transmission of this lightwave signal to the optical 
radio-transmission equipment 1 which counters, The lightwave signal by which light transmission was carried 
out from the optical radio-transmission equipment 1 which counters is changed into commo data, and it has the 
lightwave signal receive section 13 which transmits this commo data to a transmission medium through the 
transmission-line IF section 11. 

[0017] The lightwave signal transmitting section 12 has the serial-parallel transducer 121 and two or more 
emitter parts 122a-122d. 

[0018] The serial-parallel transducer 121 changes the output destination change (emitter parts 122a-122d) of the 
commo data which defined beforehand and was received from the transmission-line IF section 1 1 according to 
**** sequence for every predetermined time. And if it changes to said the sequence top last emitter parts 



122a-122d, let the next output destination changes be said the sequence top first emitter parts 122a-122d. 
Thereby, commo data is divided into the emitter parts [ 122a-122d ] commo data for the number (it is called 
division data), and a parallel transmission is carried out to emitter parts 122a-122d. 
[0019] Emitter parts 122a- 122d carry out light transmission of the lightwave signal according to the division 
data received from the serial-parallel transducer 121. Drawing 2 is an emitter parts [ 122a-122d ] schematic 
diagram. Emitter parts 122a-122d have the modulation section 1221 and LED1222, respectively so that it may 
illustrate. The modulation section 1221 drives LED1222 and carries out electric - light conversion of the 
division data received from the serial-parallel transducer 121. Here, emitter parts [ 122a-122d ] LED1222 is 
held by the LED attaching part 123. The LED attaching part 123 holds each LED1222 on the same flat surface, 
and the inclination of the optical axis of this flat surface and each LED 1222 is constituted possible 
[ adjustment ]. 

[0020] The lightwave signal receive section 13 has the optical department 133, two or more light sensing 
portions 132a-132d, and the juxtaposition-serial transducer 131. 

[0021] The optical department 133 is for condensing each of the lightwave signal by which juxtaposition light 
transmission was carried out from the emitter parts 122a-122d of the optical radio-transmission equipment 1 
which counters, and consists of one optical system (for example, only convex lens). 
[0022] Light sensing portions 132a-132d receive a lightwave signal through the optical department 133, and 
output the division data according to this lightwave signal. Drawing 3 is a light sensing portions [ 132a- 132d ] 
schematic diagram. Light sensing portions 132a-132d have two or more photo detectors (for example, 
photodiode) 1321, two or more selection sections 1322 prepared every photo detector 1321, an adder unit 1323, 
and the recovery section 1324, respectively so that it may illustrate. The selection section 1322 turns on and off 
connection between the corresponding photo detector 1321 and an adder unit 1323. An adder unit 1323 adds the 
signal sent through two or more selection sections 1322. The recovery section 1324 restores to the addition 
signal outputted from the adder unit 1323 to division data. Here, the light sensing portions [ 132a-132d ] photo 
detector 1321 is held by the photo detector attaching part 134. The photo detector attaching part 134 is 
constituted so that each photo detector 1321 may be held on the same flat surface, and so that the relative 
physical relationship of this flat surface and the optical department 133 may be kept constant. Moreover, the 
photo detector attaching part 134 is equipped with the regulatory mechanism for rotating this flat surface by 
setting a revolving shaft as the optical axis of the optical department 133. 
[0023] Drawing 4 is the schematic diagram of the selection section 1322. 

[0024] In drawing 4 , in BPF(band pass filter) 13223, the frequency component of the lightwave signal by 
which light transmission is carried out is extracted, and the output from the front end amplifier 1321 1 of a photo 
detector 1321 is sent out through SW13229 to an adder unit 1323 from LED1222 of the optical transmission 
radio equipment 1 which counters, after a dc component is cut by the capacitor 13222 for a direct-current cut. 
[0025] Here, the dc-component detector 13221 detects the dc component of the output signal of the front end 
amplifier 13211. And if this detection value becomes beyond a predetermined value, the front end amplifier 
1321 1 will judge with what would be in the saturation state, and will start the output of an off signal to the SW 
control section 13228. The output of this off signal is continued until said detection value becomes said under 
predetermined value. 

[0026] Moreover, a comparator 13227 compares frequency components other than the frequency component of 
a lightwave signal which were extracted by level, and HPF (high-pass filter) 13225 or the low pass filter of the 
lightwave signal which was extracted by BPF13223 and detected with the envelope wave detector 13224, and 



were detected with the envelope wave detector 13226, i.e., the level of white noise. And if it is under a 
predetermined value, the ratio, i.e., the S/N value, over the White noise level of lightwave signal level, the 
photo detector 1321 will not have received the lightwave signal, or will judge with being influenced by outdoor 
daylight, such as sunlight, and will start the output of an off signal to the SW control section 13228. The output 
of this off signal is continued until said ratio becomes said beyond predetermined value. 
[0027] From the dc-component detector 13221 or a comparator 13227, the SW control section 13228 controls 
SW13229 during the period when the off signal is outputted, and turns OFF connection between a photo 
detector 1321 and an adder unit 1323. 

[0028] Here, drawing 5 is used and relative physical relationship with the photo detector 1321 which counters 
LED1222 between one pair of optical radio-transmission equipments 1 and this LED1222 is explained. 
[0029] As shown in drawing 5 , suppose that it has arranged it in it as the optical axis b of the light-transmission 
signal of LED1222 passed along the principal point o of the optical department 133 in the location where only 
distance D separated LED 1222 of optical radio-transmission equipment 1 from the optical axis a and the 
intersection q of a flat surface A on the perpendicular flat surface A to the optical axis a of the optical 
department (here convex lens chisel) 133 of the optical radio-transmission equipment 1 which counters this 
optical radio-transmission equipment 1. It is the location where only distance S separated the distance 
(transmission distance) from a flat surface A to the principal point o from the optical axis a and the intersection 
p of a flat surface B on the flat surface B which the light-receiving spot of LED1222 is a perpendicular flat 
surface to the optical axis a of the optical department 133, and only the focal distance f separated from the 
optical department 133 when the focal distance of L and an optical department was set to f, and it is formed in 
the location of the opposite side in LED 1222 to an optical axis a. Here, there is the following relation to 
distance S and distance D. 
[0030] 

distance S= (distance Dx focal distance f) / transmission distance L - there - this operation gestalt - the LED 
attaching part 123 ~ an emitter part 122 - as shown in drawing 6 , a-122d of each LED 1222 is arranged so that 
it may become point symmetry to Intersection q. And it enables it to adjust the optical axis b of the light 
transmission signal of each LED 1222. 

[0031] moreover, the photo detector attaching part 134 — a light sensing portion 132 - a-132d of two or more 
photo detectors 1321 of each is arranged to the single tier at intervals of predetermined (however, it is made for 
the distance s between photo detectors to become smaller than the diameter of a light-receiving spot), as shown 
in drawing 7 . the emitter part 122 which counters by this about light sensing portion 132a-132d of each - if the 
light-receiving spot of each LED 1222 is the transmission distance L of predetermined within the limits, he is 
trying to locate it on one of the photo detectors 1321 a-122d 

[0032] for example, the focal distance f of the optical department 133 - the diameter of 200mm and a 
light-receiving spot - the diameter of 0.2mm and a photo detector - 0.1mm - and When distance D from 
Intersection q to each LED1222 is set to 100mm, two or more photo detectors 1321 about light sensing portion 
132a-132d of each with a distance [ from Intersection p ] of S= 0.2mm - 2mm in between If it is 
transmission-distance L=10m-100m by arranging at intervals of 0.2mm, a light-receiving spot can be formed on 
one of the photo detectors 1321. In addition, as mentioned above, a light-receiving spot location gap of the hand 
of cut centering on Intersection p is adjusted by the photo detector attaching part 134. 
[0033] It returns to drawing 1 and explanation is continued. 

[0034] the division data with which the juxtaposition output of the juxtaposition-serial transducer 131 was 



carried out from two or more light sensing portions 132a-132d - said - beforehand - a law - according to 
**** sequence (change sequence of the communication link data output point in the serial-parallel transducer 
121), said predetermined time (change spacing of the communication link data output point in the serial-parallel 
transducer 121) is multiplexed as a unit. This restores commo data and the restored commo data is sent out to a 
transmission medium through the transmission-line IF section 11. 

[0035] Next, actuation of the optical radio-transmission system shown in drawing 1 is explained. 
[0036] In the optical radio-transmission equipment 1 by the side of light transmission, from a transmission 
medium, the transmission-line IF section 11 receives commo data, and outputs this to the serial-parallel 
transducer 121 of the lightwave signal transmitting section 12. The serial-parallel transducer 121 is changing the 
output destination change (emitter parts 122a-122d) of the commo data which defined beforehand and was 
received from the transmission-line IF section 1 1 according to **** sequence for every predetermined time, and 
it divides commo data into the emitter parts [ 122a-122d ] division data for the number, and it carries out a 
parallel transmission to emitter parts 122a-122d. Emitter parts [ 122a-122d ] each carries out light transmission 
of the lightwave signal according to the division data received from the serial-parallel transducer 121 to the 
optical radio-transmission equipment 1 by the side of light-receiving. 

[0037] here, each emitter parts [ 122a-122d ] LED 1222 was shown in drawing 5 and drawing 6 - as - the LED 
attaching part 123 - the same flat-surface A top - and it is held so that this flat surface A may become 
perpendicular to the optical axis a of the optical department 133 with which the optical radio-transmission 
equipment 1 of a receiving side is equipped. Furthermore, each LED 1222 is adjusted so that the optical axis b 
of a light transmission signal may pass the principal point o of the optical department 133 with which the 
optical radio-transmission equipment 1 of a receiving side is equipped by the LED attaching part 123. 
[0038] On the other hand, in the optical radio-transmission equipment 1 by the side of light-receiving, light 
sensing portions [ 132a-132d ] ******** receives light by two or more photo detectors 1321 which self equips 
with an emitter parts [ which counter / 122a-122d (emitter parts 122a-122d with which the optical 
radio-transmission equipment 1 by the side of light transmission is equipped) ] lightwave signal through the 
optical department 133, and it restores to it to division data. And the division data to which it restored are sent 
out to the juxtaposition-serial transducer 131. 

[0039] Here, as shown in drawing 5 and drawing 7 , to the optical axis a of the optical department 133, two or 
more photo detectors 1321 with which light sensing portion 132a-132d of each is equipped are perpendicular, 
and are held by the photo detector attaching part 134 on the same flat surface B in which the light-receiving 
spot by the optical department 133 is formed. And since it enables it to correspond to modification of a 
transmission distance L, it arranges on this flat surface B at the single tier. Each light sensing portions 
132a-132d receive the lightwave signal from self and the emitter parts 122a-122d which counter by the photo 
detector 1321 in the light-receiving spot location of this lightwave signal. As for the photo detector 1321 which 
is not in a light-receiving spot location, connection with an adder unit 1323 is turned OFF. 
[0040] Now, from light sensing portions 132a-132d, the juxtaposition-serial transducer 131 multiplexes the 
division data by which the juxtaposition output was carried out, restores commo data, and sends out the restored 
commo data to a transmission medium through the transmission-line IF section 11. 
[0041] Transmission of commo data between the points where construction of the transmission media for 
example, between buildings etc. is difficult is realized by the above actuation. 
[0042] In the above, 1 operation gestalt of this invention was explained. 

[0043] Commo data is divided into two or more division data at the lightwave signal transmitting section 12, 



each is changed into a lightwave signal, and the processing which carries out juxtaposition light transmission 
from two or more emitter parts 122a-122d which estranged these mutually and have been arranged is made to 
perform with this operation gestalt, as mentioned above. Moreover, each of the lightwave signal by which 
juxtaposition light transmission was carried out to the lightwave signal receive section 13 from the optical 
radio-transmission equipment 1 of a communications partner using the optical department 133, and two or more 
emitter parts 122a-122d with which the optical radio-transmission equipment 1 of a communications partner is 
equipped and two or more light sensing portions 132a-132d which counter by 1 to 1 is received, it changes into 
division data, multiplex [ of these ] is carried out, and the processing which restores commo data is made to 
perform. Here, two or more light sensing portions 132a-132d are arranged so that the spot of the emitter parts 
[ which counter / 122a-122d ] light transmission signal formed of the optical department 133 may be located on 
a light-receiving side. 

[0044] Therefore, according to this operation gestalt, even if it uses neither wavelength division multiplexing 
nor a multi-level modulation method, the high-speed optical radio transmission more than the imitation rate 
which LED 1222 which emitter parts 122a-122d adopt has is realizable. For example, when a signal band 
realizable at the imitation rate which LED1222 has is set to 25Mbps(es), it becomes possible like this operation 
gestalt to carry out the radio transmission of the commo data of 100Mbps by preparing one pair of emitter parts, 
and four receive sections, respectively. Thereby, compared with laser equipment, it is cheap, and LED with easy 
control is used for an emitter part, and a high-speed optical radio-transmission system can be realized. 
[0045] Moreover, with this operation gestalt, it is condensing so that each of the lightwave signal by which 
juxtaposition light transmission was carried out to the light-receiving side from the emitter parts 122a-122d by 
the side of light transmission can be received by the light sensing portions 122a-122d which counter using the 
optical department 133 which consists of one optical system (for example, only convex lens). For this reason, a 
still cheaper optical radio-transmission system is realizable. 

[0046] In addition, LED 1222 which sends out the light which is not coherent as a light emitting device is used 

for emitter parts 122a-122d. moreover, two or more emitter parts 122 which estranged mutually and have been ! 

arranged - each LED 1222 is made for a-122d of opticals axis b of a light transmission signal not to become 

parallel mutually so that the optical axis b of a light transmission signal may pass the principal point o of the 

optical department 133 by the side of light-receiving that is, Therefore, even if it condenses each of the 

lightwave signal by which juxtaposition light transmission was carried out from the emitter parts 122a-122d of a 

transmitting side in the optical department 133 which becomes by one optical system, effect by interference of a 

lightwave signal etc. can be made small. 

[0047] Moreover, in this operation gestalt, light sensing portions [ 132a- 132d ] each possesses two or more 
photo detectors 1321 arranged on the same side, and two or more selection sections 1322 prepared every photo 
detector 1321. 

[0048] And the frequency component same about the photo detector 1321 corresponding to the selection section 
1322 as the lightwave signal included in a light-receiving signal, Make the ratio to a different frequency 
component from said lightwave signal included in said light-receiving signal detect, and if this ratio is under a 
predetermined value, [ whether the photo detector 1321 has received the lightwave signal and ] Or connection 
with the adder unit 1323 of the corresponding photo detector 1321 is made to turn off until it judges with being 
influenced by outdoor daylight, such as sunlight, and this ratio becomes said beyond predetermined value. 
[0049] Moreover, connection with the adder unit 1323 of the corresponding photo detector 1321 is made to turn 
off until it will judge with that from which the front end amplifier 1321 1 would be in the saturation state and 



this dc component will become said under predetermined value, if the dc component of the signal from the 
corresponding front end amplifier 13211 of a photo detector 1321 is made to detect and this dc component 
becomes beyond a predetermined value. 

[0050] Since only the photo detector 1321 in which the light-receiving spot of a lightwave signal is formed 
among two or more photo detectors 1321 is connectable with an adder unit 1323 by doing in this way, for 
example, even when the spot location of the light transmission signal which are emitter parts 122a-122d which 
a transmission distance L is changed, consequently the optical department 133 forms changes, light can be 
received by the light sensing portions 132a-132d which counter these emitter parts 122a-122d. Therefore, 
justification of emitter parts 122a-122d or light sensing portions 132a-132d can be simplified. Moreover, effect 
by outdoor daylight, such as sunlight, can be made small by doing in this way. 

[0051] In addition, this invention is not limited to the above-mentioned operation gestalt, and many deformation 
of it becomes possible within the limits of the summary. 

[0052] For example, what is necessary is not to be limited to this but just to prepare two or more each of an 
emitter part and a light sensing portion with the above-mentioned operation gestalt, although emitter parts 
122a-122d and four light sensing portions 132a-132d are formed, respectively. 

[0053] Moreover, if the light emitting device used for emitter parts 122a-122d has the radiant flux strength 
property of extent which can be used for optical wireless and light transmission of the light which is not 
coherent is carried out, it will not be limited to LED. 

[0054] Moreover, two or more photo detectors 1321 with which emitter part 122a-122d of each is equipped are 
not restricted to what has been arranged in one train, as shown in drawing 7 . If two or more photo detectors 
1321 with which emitter part 122a-122d of each is equipped are arranged in two or more trains as shown in 
drawing 8 , it will become unnecessary for example, to adjust a light-receiving spot location gap of the hand of 
cut centering on Intersection p by the photo detector attaching part 134. For this reason, justification of emitter 
parts 122a-122d or light sensing portions 132a-132d can be simplified further. 

[0055] In addition, one photo detector 1321 is formed in light sensing portions [ 132a-132d ] each, and you may 
enable it to justify each photo detector 1321. 

[0056] Moreover, in this operation gestalt, when not performing two-way communication, the lightwave signal 
receive section 13 may be omitted from the optical radio-transmission equipment 1 by the side of light 
transmission, and the lightwave signal transmitting section 12 may be omitted from the optical 
radio-transmission equipment 1 by the side of light-receiving. 
[0057] 

[Effect of the Invention] As explained above, according to this invention, the high-speed optical radio 
transmission more than the imitation rate which the light emitting device which an emitter part adopts has is 
realizable. 
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[Brief Description of the Drawings] 

[Drawing 11 It is the schematic diagram of the optical radio-transmission system by which 1 operation gestalt of 
this invention was applied. 

[Drawing 21 It is an emitter parts [ which are shown in drawing 1 / 122a-122d ] schematic diagram. 

[Drawing 31 It is a light sensing portions [ which are shown in drawing 1 / 132a-132d ] schematic diagram. 

[Drawing 41 It is the schematic diagram of the selection section 1322 shown in drawing 3 . 

[Drawing 51 In one pair of optical radio-transmission equipments 1 shown in drawing 1 , it is drawing for 

explaining the relative physical relationship of LED1222 and the photo detector 1321 which counters this 

LED1222. 

[Drawing 61 the emitter part 122 shown in drawing 2 - it is drawing showing a-122d of examples of 
arrangement of each LED1222. 

[Drawing 71 the light sensing portion 132 shown in drawing 3 - it is drawing showing a-132d of examples of 
arrangement of two or more photo detectors 1321 of each. 

[Drawing 81 the light sensing portion 132 shown in drawing 3 - it is drawing showing a-132d (modification) of 
examples of arrangement of two or more photo detectors 1321 of each. 
[Description of Notations] 

I - Optical radio-transmission equipment 

II - The transmission-line IF section 

12 - Lightwave signal transmitting section 

13 - Lightwave signal receive section 
121 - Serial-parallel transducer 
122a-122d~ Emitter part 

123 - LED attaching part 

131 - Juxtaposition-serial transducer 

132a-132d - Light sensing portion 

133 - Optical department 

o 

134 - Photo detector attaching part 

1221 -- Modulation section 

1222 - LED 

1321 - Photo detector 

1322 ~ Selection section 

1323 - Adder unit 

1324 - Recovery section 
13211 - Front end amplifier 

13221 - Dc-component detector 

13222 - Capacitor for a direct-current cut 

13223 - BPF 

13224 13226 - Envelope wave detector 

13225 -HPF 



13227 - Comparator 

13228 - SW control section 

13229 - SW 
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[0032] mm , jfe^gP 1 3 3<0.H^SESf f ft 2 0 
0mm, gJfcOK-y hcOEgftO. 2mm, ^SI^cO 
ittSftO. 1mm, fLT, MqH#LEDl 22 
2tfOK«Dftl0 0mmi:L^^, SftSRl 3 2 
a-132 d#* Icov vc , 13 2 1 

ft, 3c^P*^< 7 )ffig|S = 0 . 2mm~2mmC7)ra{C, 

o. 2mmfamx'm-r&ztiz£r). msmL=i 

0 m~ 1 0 0 mX'$>tl\i , ^'«uW)SKiaR^ 13 2 1 

h. ±aLfc«t3fc, 3o£pft4"l>i: LfcEWEfir 
fi^ftXtf-y h&B^Ui, 3 4fc 

[ 0 0 3 3 ] m 1 eH->TWfl«Bt* . 
[0034] Mn-VlSQAffi 1 3 Hi. SSfcOSftSB 

1 3 2 a- 1 3 2 d J: *)m\&Jj Zixftftmr-f ft , 

*nfM»&wifcJi# dt^j-M^JssagBi 2 i-coa 



jHywaaai 2 lx-mmr-^ta^mmm 
H) ft#ffit ixzmtth. i^ifcioaifiT-^ft 

?I7CU fl7cL^a«r-^ft, S38KI F«l lft* 
[0035] II 1 iC^MIfSl^XT^ij 

[0036] abto^3ia»aiea*Hii fcjs^-c, ei* 

Kl FSl Hi. mi--7)\s£ 9$fif-?ftgfIL 

•c, i#ift3eft*8fi«i 2?>w.m-m$mm 2 1 
^tB^s. Kyj-M?ij^gi5 1 2 Hi, m&m* 

fc. Tftje«rfifcltWc»\ <£&ftl F»l l J: OS 
WRofcHlf-^att* (SBCfld 2 2 a~l 2 2 
d) ft« 9 fflftr-^ fta9K»l 22a 
~ 1 2 2 d <0«#tf>#fflr- f K#»J LX , &3£gB 1 
2 2a~l 22d'\m\imt&. 22a-l 

2 2 d<y}**V?*tfi, E^]-M?iJ^a5 1 2 1 J: 

[003 7] ZZX\ &M?KMl 2 2a~l 22dWL 

EDi22 2fi, mshxvmeizyjkuzxdiz, LE 

DfiMMJl 2 3tJ:or. H^FffiAitC, flo, Z<7) 

¥MAtf%mw<r>m®m%w 1 « i 3 

3««iailia(c*fL*«t=flrSJ:dtflB*S*irv^. § 
t>t,Z. ffl^rcOLEDl 222ti, LEDflM»*12 3fc 
io-C, M^«-fO3felib^ftffl)c03K*l^fSM^Sl 

ttmt 1 3 3 co±Ao ftffljit s i a mm 

tlX^Z. 

[0038] S3tfflS^iE||^^a 1 fcfcl^ 
T, 38t»l 3 2a-l 32dO«lfWi, flitgfi 
1 2 2 a- 1 2 2 d (ilBtfllO^iiei^lS 1 
tfffix. mmi 2 2 a~l 22d) iO^ft^ft. 

M»» 1 3 3 ft^ lt , i#*>'fiix. hm.<n^.m=F 1 
spLfcfl-fflr-^ftMfl-i^aagsi 3 l^uaj-t 

[0039] ZZX\ K/tMl 3 2a~l 3 2d#«*^' 
flli *«R««3e3RT 1 3 2 Hi , H 5 fc«t tXH 7 fcjj* 
L^Cct p fc, ZX&Himt 1 3 4 (CJ: , 1 

3 3 a |c« LT SttT* 0 fi-73EWI 1 3 3 (C J: 

zm-mv±iz-mzwm.Lx^h. #s 

*»1 3 2a~l 32dJi, &*tmfttmMl2 
2 a-1 2 2 d*»^,c03tfl^ft. CKO^^c^S^^ 
•y bimizb&gxm? 13 2 1 TSKfrf* . 
•y h{MfcfcV**3fc#T- 1 3 2 Hi, JD^SP 1 3 2 3^ 

[ o o 4 o ] st , m\-wmm 1 3 ni. 

1 3 2 a- 1 3 2 d J: r)m\&J)Htltzm\T—?*% 
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ism i F&i i iifttx&my-y^mmi-h. 

[004 1] VXtnmftlzX *) „ Milt h')lffi%b'<r)fc 

[oo42] &±: ^^(o-mmm^^xmmt 

[0043] iMttzXoiz, *mmmxu. 

xztim&m^zm&L, zti^ttwzmix 
mztitzmtomtm 1 2 2 a~ 1 2 2 <j*^m?im 

S^^iHT&fc-tm^. ifc, *fl«»i»l 3 
ic. m$ 1 3 3 b . jiflffl^^^fEjU^S l tfffll 
i*«R<058*»l 22a-l 22dt 1 *f 1 ?*f fit 
S1MM>58K»1 32a-l 3 2dfcfcffiWC, 

#<^Mfs*i£s i <£ 9MHia*s*ifc3tefl»tf>**i 

T, mmT-9£WttZ9mZft%b-£X^&. ZZ 
X\ mL<W%%&\ 3 2 a~ 1 3 2 dtt, 3 3 

HJoTJMUttL*. ttfct&mmi 2 2a~122 
d tfSSJfeflWO* # •/ h WKILtfcffiiir * J: 3 fc 

[0 044] U:#->T, *S3BKJBfcJ:fitf, 
M#«*«^«Sli*3««:fflv^<rt. i*ft&l 2 
2 a~ 1 2 2 d tfSRBJt* L E D 1 2 2 2tffto&HGX 

D 1 2 2 2#^£|ffi3££T'l£mt&ftW££ 2 5 
Mbpst #HS6ffi38?) J: 3 fc. 1 

»*{J:V3W8»fe**i*h.4o»Jt*C!:T, 1 0 0M 
bps cOiiftr- * Sr«£«tl> Z b tW&b%h. 

ztuzt*)* u-^mmizik^xmsx-mmmmL 

[0 04 5] ttz. *mmmx'U, gm&t&^x, 
mm<r>m& 1 2 2 a~ 1 2 2 da^wasesfufc 

#fl»<0**i-Wi£ , 1 &WccO%&% ( Witffl u >-x 
frt>%&%¥Ul 3 3£fflvvC. JWW- 

1 22a~l 2 2dT3K3tT**J:3t:«*LT^*. 

[0046] &ft&l 22a~l 2 2dli, fflt 
m=f-b IX 3 1 - U y h Tfc i*ttit 5 L E D 1 2 

2 2$rffl^T^&. ifc, SUfcHnBLTBlSfifc* 
S01B12 2 a~l 2 2 d^WLED 1 2 2 2 
S\ M3tfl#<7)7t«b^g3tfi!l<0^a51 3 30±*o 

*a*f*j:afc. o4o. mxm^nmbim^k 
¥mz%h%^£oizvx^h. uztf-yx.mmmv 

mm 1 2 2 a- 1 2 2 dfrt>m&%ZtlfcffiS^CD 

*ti?tn , i mmm^&x'tc&x&u 1 3 3 -em# 



[0047] 4fc, *mmmizti^x. %%&i32 

a-13 2 dflttfi-ffUi. HHH±fcKJiJ3*ifcaR 
<WS%m=f- 1 3 2 1 b . gftS? 13 2 1 fcfcRttfcft. 
fc^ffiROSSfRS 1 3 2 2 k £ jyi fO v& . 
[0048] a»?«13 2 2(C. *»W6®fc 

1 3 2 1 Kovvc, S*fl»fc:***ia#fl»i:H 

*fc&HaH^#fc#t*^*ttiii$-»i\ znmtf 

m^ffl*>H=5rA,{f . gftSHfl 3 2 l#3tti^£SfiL 

Jtr^ikWjiL. zcomtfmm%mu±b%z>£ 

X<m. tt&t&gltm 1 ? 13 2 1 OjDSCgP 1 3 2 3k 

[0 04 9] **JBt*»6*?l 3 2 l<07oy 
hxy KT^T 1 3 2 1 1 J; 9*>fl»tf>iIi8«#£«U} 

Kryri 3 2 i ltftsftwc^-^tco^jjeu 

13 2 1 cOjD*gP 1 3 2 3 0>&m*7 § 

[0050]dO«J:a (Ct 4 Z b X\ WW&S&IFh 1 
3 2 1^3^.. afifi^OS^^v hMSJft^Tt^ 
S3feS^ 13 2 10^ £jD»:g& 1 323 K««t * - b 

tfxz mm. e33SE)iLjwa3E**i. -eo^ 

A. 36*» 1 3 &mi 2 2 a~l 2 2 

MtKSS 1 2 2 a~ 1 2 2 d(C*f |Hrt*«#» 13 2 a- 
1 3 2 d Tg^t-S i k 4 . Lfe^o T , iM^SB 

1 2 2a~l 2 2d-^g^l 3 2a~l 3 2d^fifi 
ISSS-fS^-fCTtl.. ttz. Z<r)£otz?hZbT. ± 

[oo5i]^ xmitmvmffiBizmfezti 
n><r)xm:<. z<7)m*a<r>$mftx%L«<r>$mm& 

b%Z. 

[0052] mm. iMwmmmxn. m%M 1 2 

2 a~ 1 2 2 dfcit^ftUB 1 3 2 a- 1 3 2 d Ztti 
-?*t40t&tfO^* 5 . i^lfcHJBSft-t. jM^SPfcct 

[0053] &tz. iH^tSPl 22a-l 2 2dfcffl^4 
[0 0 54] jH3^1 2 2a~l 2 2d#<r*?li 

x.hmm&m=i-i3 2i\t. m7tzmxotz. 1 

Ptc, 2 2a-l 2 2d#*jWiii«»^« 

3 2i$r, rn.mzwm.ttua. m&pz*b 
iwi 3 4xmmhmtf%<%h. z<ntz>£>. wt 

m 2 2 a~l 2 2 d^ftSBl 3 2 a-1 3 2 d<9G[ 
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[00 5 5] 3 2a~l 3 2 do**!-? 

S3t*^ 13 2 1*1 oR*t, ffl*«0£#fg7 1 

3 2 1 £<aatss-e£ a j a t lt t>a»a*>&v\ 

[ 0 0 5 6 ] *SBBBJB£*JWC . ;K*fi>Ifi£ 
[0057] 

[ii ] *mn-mmmtmmzixfcmM.&m>' 

[02] Hll^l-JI^l 22a-l 2 2d<7)$[B§0 
[03 ] 0 1 lZ^t%%M 1 3 2 a~ 1 3 2 d<7)«B&0 

[ 04 ] 0 3 ic^-rsstRss 1322 nrnmrnxh h . 

[0 5 ] 0 1 fcjji* 1 tt<9%£ttfiB£§gX 1 tfeV^-C „ 
LED1222fc. i<0LEDl 2 22tM[Sl-rSS3K 
am 3 2 1 i: Wffl«W=aH4BBJ»*aWt4fc«><0H 

[06] mi^-fWm-X 22a-l 2 2d#*<DL 
ED 1 2 2 2i9g£Bffl£*-f0-C£>!.„ 
[07] 03t*-r53taSl 3 2a~l 3 2d&*?)1f 

13 2 1 <«S«**tH-C*4 . 
[08] 03fc*1-S3te»l 3 2a~l 3 2d#*cr>« 
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